To examine gender and ethnicity differences in adolescents' physical activity (PA) behavior and perceptions. Methods: Surveys designed to measure PA behavior and perception were completed by 175 adolescents. Gender and ethnicity differences in PA behavior were examined using chi-square tests. A twoway between groups MANOVA was used to examine perception. Results: No significant differences were found between gender groups for PA. Caucasian students were more likely to be active and to perceive that PA makes their health better. Hispanics were more likely to perceive that PA requires more time than Caucasians. Conclusions: Findings suggest greater consideration be given to the ethnic orientation of PA behavior antecedents when promoting PA to adolescents.
Because it is complex, many factors may influence youth physical activity (PA). In efforts to increase PA levels, it is important to understand correlates of PA and how they influence PA behavior. 1 Research has shown that the environment, attitudes, values, and health status are associated with PA. [2] [3] [4] [5] Interventions, however, have demonstrated that manipulating these factors is difficult because of their multifaceted nature. In addition because PA factors and their influence on PA behavior are diverse (eg, people are exposed to more than 1 environment; different values and attitudes are espoused and reinforced in these environments), 6 intervening on them is challenging. According to the tenets of Social Cognitive Theory (SCT), beliefs about capability, outcome expectancy, availability, accessibility, and self-control mediate behavior. 7 Hence, despite the known complexity of factors influencing PA behavior across individuals, the presence of certain factors may be essential in successful intervention on PA behavior.
Many studies have applied the Theory of Planned Behavior (TPB) 8 and Health Belief Model 9 (HBM) to understanding the beliefs and behavior in PA 10 because the TPB and the HBM asserted that the key to behavior change is highly dependent on individual's beliefs. 8, 9 The TPB proposes that intention is the primary determinant of behaviors. Intentions are thought to be determined by attitudes, subjective norms, and perceived behavior control. 8 Attitude is reflected in a positive or negative evaluation of performing the behavior and has both instrumental (eg, beneficial/harmful) and affective (eg, enjoyable/unenjoyable) components. The HBM is conceptualized as a balance between 2 elements: the value an individual places on a health goal and the belief in the efficacy of a specific personal health action to facilitate the achievement of the health goal. 9 The relationship between PA beliefs, affective associations and PA behavior has been examined in the literature. 11 This research has shown that positive affective associations with PA predicted greater PA behavior. 11 In addition, Terry reported that a positive attitude toward exercise may predict regular engagement in PA. 12 Studies have examined the relationship between PA behavior and a multitude of cognitive-based variables including self-efficacy, 14 outcome expectations 15 and intention. 16 Results from this body of work have shown that (a) child's self-efficacy is positively associated with PA, (b) positive outcome expectations are positively correlated with PA (c) children with strong intentions engage in PA are more likely to exhibit PA behavior. While PA behavior differences between demographical subsets of individuals has been extensively reported (eg, YRBSS, BFRSS), differences in cognitive processes about PA have been less frequently studied. Most research in this area has focused on examining beliefs about PA by gender. 17 Additionally, most of this research has examined gender differences in beliefs about PA within the same ethnic group (eg, comparing African American men and women). 4 Far fewer studies have compared cognitive processes about PA from individuals in different ethnic groups. 18, 19 Collectively, these studies have found that compared with both Hispanic and African American girls, 18 Caucasian girls were more likely to perceive that PA has health-related benefits. 19 It is interesting that there has been little research examining ethnic differences in correlates of PA even though national surveillance data has consistently illuminated differences in health risk behavior and chronic disease incidence between ethnic groups. For example, according to the 2005 Youth Risk Behavior Survey, 20 Hispanic and African American high school students participated in vigorous or moderate physical activity at very low rates. The Hispanic population has shown higher incidence of diabetes and is 1.5 times more likely to be obese than are their Caucasian counterparts. 21 Other research reported lower PA levels among Hispanics. [22] [23] [24] Also the annual percent decrease in PA ranged from approximately 4-13% among Hispanic adolescents. 25 Healthy People 2010 identified the Hispanic population as a target of further study and intervention in the nation's health promotion and disease prevention initiatives. 21 Given the documented ethnic differences found in PA behavior and chronic disease incidence, 26 examining differences in correlates of PA is an important undertaking. Therefore, the purpose of this study was to examine gender and ethnic differences in secondary school students' perception of PA and self-report PA behavior.
Methods

Participants and Setting
Data were taken from the formative research phase of Planned Approach to Healthier Schools (PATHS), 27 a school-based health intervention that was designed to increase PA and improve dietary behavior. As a part of that study, institutional review board approval, school district and school approval, informed consent, and youth assent were obtained. In the past study, participants were 2530 students who attended a public junior high and high school in northern Utah. Only 87 participants identified themselves as being Hispanic and Caucasian participants were 2443. The function for the selection of random cases of the Statistical Package for the Social Sciences 15.0 (SPSS, Inc., Chicago, IL) was used to select a similar number of Caucasians. An approximate sample size of 4% of all cases was selected to yield a similar sample sized of 88 Caucasians. Table 1 shows demographic characteristics of the sample yielded. The total participants for the present analysis included 175 adolescents (96 boys and 79 girls), age of participants ranged from 13 to 17 years old.
Instrumentation
To assess PA behavior the Centers for Disease Control's Youth Risk Behavior Surveillance System 20 questions that assess vigorous PA were used. Vigorous PA was assessed by the item: On how many of the past 7 days did you exercise or participate in PA for at least 20 minutes that made you sweat and breathe hard, such as basketball, soccer, running, swimming laps, fast bicycling, fast dancing, or similar aerobic activities? Moderate physical activity was assessed using the item: On how many of the past 7 days did you participate in physical activity for at least 30 minutes that did not make you sweat or breathe hard, such as fast walking, slow bicycling, skating, pushing a lawn mower, or mopping floors? 20 Recently released national PA guidelines call for 60 minutes of PA most days, with 20 of those minutes spent in vigorous activity at least 3 times per week. While the YRBSS PA questions used in this study were limited in the ability to assess individual attainment of current guidelines, they do provide an opportunity to distinguish PA based on previous guidelines. Therefore, for the purpose of this study, participant responses to questions concerning vigorous and moderate physical activity were recoded as dichotomous variables that placed individual responses into one of 2 categories of active and insufficiently active. For vigorous PA, individuals who reported 2 or fewer days were coded as insufficiently active, and those who reported 3 to 7 days were coded as Active. For moderate PA, individuals reporting 0 to 4 days were coded as insufficiently active and individuals reporting moderate PA on 5 days to 7 days were coded as active.
To assess students' perception of PA, items from the revised Children's Attitude Toward Physical Activity (CATPA) 28 were used. The items from this inventory were selected because they characterize perceptions about PA from a multidimensional sociopsychological perspective. The revised CATPA had 7 subdomains. 28 These 7 subdomains include social growth, social continuation, health and fitness, pursuit of vertigo, aesthetic experience, catharsis, and ascetic experience. Table 2 provides an overview of the dimensions and the corresponding items used to measure the dimensions. The revised CATPA inventory has shown internal consistencies ranging from .80 to .89 29 and test-retest reliabilities (6-week time interval) of approximately .60. 30 The inventory has been shown to possess high internal consistency, strong construct validity and has been evaluated in its use with children ranging from grades 3 to 11. 28 The revised CATPA used a composite score. 28 However, because this study focused on examining differences in PA perceptions, a composite score was not used. Instead, each item was independently assessed to determine differences between students' perceptions along these 7 different subdomains. Participants' responses were measured using a 5-point Likert scale ranging from strongly agree to strongly disagree.
Data Analysis
Chi-Square Tests were used to examine differences between gender and ethnicity groups in students' selfreported physical activity behavior (eg, active vs. insufficiently active for moderate and vigorous PA).
A two-way between groups multivariate analysis of variance (MANOVA) was performed to investigate ethnicity and gender differences in physical activity perception along each of the 7 dimensions of the CATPA. Descriptive statistics were performed for all analyses. Alpha was set at .05 for all statistical tests.
Results
Descriptive statistics are provided in Tables 3 and 4 . Chi square tests indicated that no significant differences were found between gender groups for vigorous-or moderate-intensity PA. Significant differences were, however, found between Caucasian and Hispanic students' moderate PA χ 2 (1, n = 175) = 14.781, P = .005) with Caucasian students more likely to be active.
Results from the two-way MANOVA examining gender and ethnicity differences on the 7 dimensions of PA perceptions identified a significant interaction between gender and race for the vertigo dimension [I think taking part in PA is dangerous because I move very fast and must change direction quickly; F (7, 154 
Discussion
The purpose of this study was to examine gender and ethnic differences in secondary school students' selfreported PA behavior and perception. While findings from multiple studies suggest lower levels of PA among girls compared with boys, 31,32 this study did not find significant gender differences for PA. This finding is inconsistent with YRBSS trend data for the state of Utah and may be explained to some extent by the inherent limitations of self-report data. Another possible explanation may be the contextual setting of in which these data were collected.
Northern Utah is a mountainous region with extraordinary outdoor activity opportunities. In addition, a majority of community members are active in the Mormon church, which strongly emphasizes quality family time. It may be that families, given the setting of northern Utah, frequently take advantage of this outdoor setting and hike, bike, walk and ski together resulting in increased activity levels for all segments of the population and insignificant differences between genders. Nonetheless, given the result from this study, it would be interesting to conduct a follow-up investigation to examine gender and physical activity in this setting using a more contextually rich and rigorous measure of physical activity such as direct observation.
While no significant differences were found for vigorous PA between ethnic groups, significant differences between ethnic groups were found for moderate PA, with Caucasian students more likely to be active than Hispanics. These results paralleled findings from the 2005 YRBSS, 20 which showed that when compared with Hispanic adolescents, a higher percentage of Caucasian adolescents were moderately active.
While no gender differences for any of the 7 perceptual dimensions of PA were found, significant differences were found between ethnic groups for health and fitness (I think taking part in PA makes my health better) and ascetic experience (I think taking part in PA requires a lot of time; P < .01). In light of documented chronic disease disparity among Hispanics, it is interesting that Caucasian students were more likely to perceive PA as having health related benefits than were Hispanic students, and that Hispanic students were more likely to perceive that PA requires a lot of time than were Caucasian students. Although the effect sizes for each of these significant findings were small (eg, partial η 2 = 0.049; partial η 2 = 0.071), the significant difference between ethnic groups may suggest the need to consider cultural differences in health promotion and health education programs and curricula.
The interaction between ethnicity and gender for the vertigo dimension (I think taking part in PA could be dangerous because I move very fast and must change direction quickly) was unexpected. Although interpretation of this result is difficult, we believe that the different perceptions of Caucasian boys that PA is dangerous may b Vigorous PA coded as Active (3 or more days per week) and as Insufficiently Active (fewer than 3 days per week).
* Statistically significant at P < .0001.
be related to the extreme sports movement (eg, snowboarding, skateboarding, rock climbing, stunt biking, etc.). While we could not locate any empirical studies that specifically document the demographic participation of individuals participating in these activities, some authors have highlighted that Caucasian males seem to be the primary participators in extreme sports 33 and, hence, may explain this finding.
There are several limitations in this study. First, conclusions that can be drawn from this study are limited by the instrumentation used and their psychometric properties. The nature of self-report as a primary research tool for measuring PA behavior, though commonly used, has been shown to produce response distortions. 34 However, we do not believe that this was the case in the current study with regard to ethnic differences because results paralleled national data (eg, YRBSS). 20 The study is also limited by the sampling procedures. The data existed from a large school PA intervention study in a setting with limited population diversity. Finally, the measure of perception about PA from a multidimensional perspective using the individual items from the CATPA is limited given that each dimension was measured using only a single item.
Despite the limitations, this study has several strengths. First, the study used survey items from the YRBSS, which is appealing given the utility of the YRBSS in local and state departments of education and health in the development of programs and policies to improve adolescent health. Second, the study focus on examining ethnic differences in both PA behavior and perceptions about PA is particularly important given documented health disparities for Hispanics 35 and the lack of existing research that examines ethnic differences in perception about PA.
Many theories (eg, SCT, TPB, HBM) support the notion that beliefs about PA may mediate PA behavior and some previous studies have found positive associations therein (eg, attitude, 12 outcome expectations, 15 intention 16 ). And while the purpose of this study was not to directly examine this association, theories and previous studies support the importance of examining perception and differences that may exist among subgroups. The significant differences between Hispanic and Caucasian participants for moderate PA and the perception that "PA makes health better" are concerning. Because the development of perception begins at an early age, but is not a fixed attribute, 36 it represents an ideal intervention target, especially given its theoretical tie to behavior. 37 Therefore, these findings suggest the need to place greater consideration on the ethnic orientation of adolescents when promoting PA. Furthermore, given existing health disparities and associated prevalence of health risk behaviors within the Hispanic population, 20, 35 specific education and promotional efforts should be tailored to this ethnic group. School health and physical education should emphasize the health related benefits of PA by incorporating a cultural orientation with ethnic specific contexts and models.
